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5.3 A STRATEGY FOR MONITORING CO2~INDUCED CLIMATE CHANGE
5.3.1 The " Finger print ing81 Concept

Proposals for monitoring programs to detect the effects of increasing
C02 date back to the SCEP (1970) and SMIC (1972) reports. Recently,
participants at a Department of Energy sponsored workshop on First
Detection of Carbon Dioxide Effects (Moses and MacCracken, 1982)
proposed a three-part framework for detection of C02 effects
involving;

1.  Identification of changes,

2.  Identification of possible causative factors,

3.  Isolation of the parts of the changes attributable to increasing

C02.

With respect to the last of these, a suggestion was made ". . .to
develop a unique CO2~specific 'fingerprint1 for the C02 response
involving a set of several parameters, distinctive from responses that
would be caused by all other known influences, and to search for this
correlated pattern of changes, not just for a change in one isolated
parameter.1' (MacCracken and Moses, 1982.)

The concept of fingerprinting is based on the notion that a
composite index based on multivariate statistical analysis of several
parameters in space and time might enable us to attribute more
positively climatic changes to increased CO2. Indeed, changes in
some climatic elements might help to distinguish the effects of C02
(or C02 in combination with other radiatively active gases) from
those due to variations of some of the other factors or external
conditions that could influence climate. For example, one might
anticipate that the pattern of tropospheric temperature changes caused
by turbidity variations due to volcanic aerosols would differ from
those caused by the more globally uniform variations of C02.

While the notion of an index that would unequivocally reveal the
influence of C02 on climate is indeed enticing, its practical
application does not appear immediately feasible. The relationships
between atmospheric C02 and climate variables must be deduced from
model simulations. Simulations of the equilibrium response to highly
elevated levels of CO2 show considerable scatter in results (see
Schlesinger, 1982, 1983), and simulations of the transient response to
slowly changing CO2 have not yet been accomplished. Even if a
plausible index could be deduced from models, its statistical char-
acteristics in the appropriate frequency range would need to be
assessed through study of past data and through model simulations.
Appropriate multivariate statistical tests would then have to be
designed and applied. These difficulties must be overcome before a
scientifically rigorous monitoring and detection strategy based on this
approach can be devised and applied to provide clear guidance to
policymakers.